Adsorptive immobilization of submitochondrial particles on Fractosil.
(1) Submitochondrial particles prepared from beef liver mitochondria were immobilized on Fractosil, a porous form of silica, in order to stabilize their enzymatic activity. (2) The catalytic activity of succinate-cytochrome c reductase, an enzyme complex of the inner mitochondrial membrane, was followed in this study. Adsorption resulted in significant stabilization with a lowering of K(m) (app.) for succinate, in spite of mass transfer and diffusion limitations expected to occur in such a complex and heterogeneous system. An increase in catalytic potential was also observed upon immobilization. These observations, taken together, suggest that substantial degree of conversation of substrates to their respective products may be achieved by such immobilized preparations. (3) Positive cooperative interactions for binding of submitochondrial particles to the matrix was observed, apparently with two sets of sites, the second set indicating a much greater hill coefficient. (4) The present report indicates that adsorption with the use of a porous inorganic support such as Fractosil may provide a simple and efficient method of immobilization. Such preparations containing membrane enzymes in their native microenvironments would be useful for continuous catalytic transformations and also for construction of biosensors.